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INTRODUCTION.

Pollewing upon & request from the Architect-in-Chief
for agsistance in determining the foundation conditions at the
gite of the propossd new hospital Buildings at the Mt. Gambier
Hospital, the writer visited the area during 5-6/8/53. Portions
of the proposed new hospital and new murges' quarters are to be
multi-storey buildingas and the design of satisfactery fesundatien
footings on the relatively steep volcanic ash slopes at the site

iz a matter of some concern.

GEOLOGICAL CONDITIONS.

The Mt. Gambier Hospital Regerve 1is situated well up
the northern slope of the Mount and near the north-eastern crest
of the crater known as Valley Lake. The average fall of the
ground surface within the area of proposed new buildings ranges
from about 1 in 8.3 to 1 1n 9. The surface g2esologicsal conditions
could be obgerved in & test pit which had been dug to a depth of
5 feet from surface RL. 373 ft. Here the top soil was sbout
24 inches thick and consisted of dlack free draining sandy losm
containing a fair amount of humus. Below this, the top soill gives
way to greenish grey medium granular volcanic ash from which 1¢
has been derived by nmormal soil forming processes. The ash down
to depth 5 ft. 1s more or less unconsolidated or but leoesely
compacted and is probably reasonably well drsined. Individual
grains are frequently well rounded and eften varigble in size
from quite fine to grains up te an ith inch or more im diameter.
The larger grains frequently consist of limestons fragments ard
pieces of scoeriaceous basalt. Esbedded in the ash are eccasional

irregularly disposed fragments up to 9-10 inmches in dismetsr of
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altered bryozesal limestons - obviously brought up and thrown out
-with finer volcanic dust by successive explosions during the

active lira of the volcano. Lumps of consolidated grey-green
volecanic ash were noted in the dump of an adjacent excavation

(sbout 10 ft. 6" deep) for a dry well belew the new Childrens'

Ward at present under construction.

A number of shallow post hole boringe wmre made dewn the
slope of the hill near the main building site, to check the dspth
of top solle The locatioen and depths of these holes have besn
Plotted on the accambanyimg plan. In genaersl, the top soil
ranged from 20 to 23 inches thick, dbut frequantly towards the bage
of the top soil layer and extending intoc the underlying velcanie
ash was a layer of "“voleenic gravel® conteaining a relastively high
proportion of irregular shapsd fragments ranging from the glze of
& small pes up to sbout half anm inch acress, of broken bdlack
scoriaceous basalt.

A new 100 ft. drainage bore has recently beem sunk at
gbout 100 yards nerth-east of the existing main buildinmg (RL of
collar 353 ft.) and the writer has examined the samples eof strats
penetrated. These indicate that the firat 50 ft. consisted of
volcanic ash similar to that ebtained in the inspection pit
degcribed above, and frem 50 ft. to 97 ft. comprised agh with
some basaltic fragments and with hard bands of lave at 80-90 ft. and
at 95=-97 ft. Below 97 ft. to 100 ft. was a cavity presumsbly at
the top the Miocene limestens. This would place the bage of the
veleanic formation at sbout RL 255 ft. at this peint.

PROPOSED DRILLING PROGRAMME.
Fourteen drill sites were pegged to test the

foundation area involved. Thege pegs were numbered 1 te 14 and
their precige locations are indicated on the attached plan, 1i.s.
Bores Nos. l=-4 will test foundation conditions beneath the
proposed new nurses' quarters and Nos. 5=l will tegt the new
hospital ares. The sreas surrounding Bores Nos. 3, 4y 9, 11, and
12, have been indicated as designed %o carry the heaviest

loadings.
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Recommended bore dspths are as followst~
Bores 3, L4, 5,

i (six holes) each 50 ft. = 300 rt.
9, 11, 12

Bores 1, 2, 6, 7,

(oight holes) each 30 ft. =_240 ft.
8, 10, 13, m§

Total es s e v v ft.

Bores 3, 9, and 11 should de drilled with 4 inch gample tube
and the remaining eleven holes should be percussion drilled and
the sludges retained and bagged at 5 ft. intervals or change of
strata. |

The cost of this drlilling is estimated te be about
£225 though thia‘am@unt.might»bs exceeded if there are many
delays occasionsd by difficulties of access to the sites.
Driliing should be carried out as clossly as possible to the gites
pegged, and any necessary deviations from thege sites should de

reported.

PROBABLE FOUNDATION CONDITIONS.
Although the writer's observatiens have s0 far been

of a wore or less superficial nature, nevertheless as a result
of the field inspection he hag come to the following conclusions
regarding the foundations problem: -
1. Undor the climatic conditiens pertaining and from the
composition of the top soill and underlying ash, there is unlikely
to be eny seasonal instability of the soil due teo shrinkasge and
swelling movements of ths clay content. The top s0il is
gufficiently friable to be well drained and unlikely te build up
any appreciable content of unstable clays or to exert ary
excsssive lateral pressures due to down hill creep. The underlying
ash is chemically and minmeralogically fairly stable. A
preliminary report from the pstrological laboratory indicates
that the approximate compoesgition is:~-

Calcite (crystals and rnee'gainn) : Lo%

Clay minerals (halloysite montmerillonite) 20%

Quartz, glass altered felspar, iron oxides

and silicate minerals = biptite, hornblende
olivine, tourmaline, zircon, garnet, atc. Lo%

Further investigations of the clay mineral component will be

undertaken but the clay content is probably tee low to weaken
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the atructural stsbility of the ash.

2. The major, in fact, probably the scle foundatien problem te

be anticipated here will be settlement due to compaction of the
ash material under gtatic load. The upper portions of the ash at
leagt are quite loose and uncensolidated as might be expected from
its mode of origin. Whether or not this settlemsnt iz likely to
bDe uniform may be better gauged when the foundation sitesz have
been drilled. Triaxiel tests on undisturbed samplea taken at
varying depths should then previde useful data on the actual

compac tion characteristics of the material,

SUMMARY AND CORCLUSIONS

Fourteen test hole sites have been gelsctsd and
pegged énd a total of 540 ft. of drillinmg is recommended, of
which 150 ft. should be drilled with a sample tube for continuous
sampling. Cost of drilling is estimated at about £225.

The vbolcanic msh material composing the proposed
foundation sareas is inherenmtly gtable material with relatively
low clay mineral content. It contains a surprisiogly high
proportiom of calcite and limestone grains presumebly derived
from the underlying Miocene limegtone formation through which the --
volcanoe originally-burst wi th ebvious explosive viclences.

The volcanic ash is enly loossly consolidated and

is probably capable of considerable compaction under leads

2
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K. R. MILES.

Senior Geologlist.

ENGINEERING GEOLOGY & MINZRAL RESOURCES
S2CT JOR
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